Introduction
When the first generation of GSM mobile telephony was introduced in the early 1990s, use while travelling rapidly became a favourite activity. Not only could the user make calls on the way between home and work, where fixed-line phones were usually located, they could also exchange short text messages (SMS). The surprisingly fast uptake of texting (SMS) was a reflection of its usefulness as a communication tool aboard trains, buses and subways. Texting on the mobile phone was a way of being expressive in situations where other forms of communication were less appropriate (Ling 2004, p147) . The exchange of short messages between family members and friends became habitual in dealing with boredom and in sustaining social ties while travelling on public transport.
Although still a favourite activity, texting has been greatly extended with the introduction of many other portable devices and services. Mobile phones and tablets utilizing an online connection to the Internet, i.e. "smartphones", 1 have given the traveller a much wider menu of communication services: exchange of emails, online gaming, watching movies and reading on-line news are among the opportunities now available for most travellers in urban areas. Moreover, an apparently endless stream of small-scale downloadable applications ("apps") is providing smartphone users with a wide range of dedicated services, many developed to meet the needs of travellers. These include car-sharing applications, public transportation ticket services, tourist city guides, and much more (Julsrud, Denstadli, and Herstad 2014) .
According to recent statistical surveys, there are over 3 million apps available from
Apple and Google web-stores, 5-10 percent of them directly related to travel.
2 Briefly, the mobile phone has been transformed from an instrument for talking and texting into a personal multi-media centre providing information on almost any kind of activity related to communication, navigation, coordination and entertainment. 1 The term "Smartphones" is used for mobile phones equipped with an Internet connection. "Smart devices" refers to phones, tablets and other portable devices that have wireless access to the Internet. 2 http://www.statista.com/statistics/276623/number-of-apps-available-in-leading-app-stores/ Empirical investigations have documented that access to mobile communication technology before and during travelling has a bearing on how passengers on public transport use their time. Activities once closely related to geographical place -work, education and leisure -have become increasingly fragmented into multiple smaller time-slots in many different places, including public transport carriers (Lenz and Nobis 2007, Alexander, Ettema, and Dijst 2010) . Public transportation has become a "place" where different activities are carried out, and is an opportunity for multitasking with different degrees of complexity (Kenyon and Lyons 2007, Guo, Derian, and Zhao 2015) . Moreover, mobile technologies seem to spur more frequent microcoordination and spontaneous patterns of mobility (Ling and Yttri 2004, Rheingold 2002) . Even though studies in this field are in their infancy, it seems fair to conclude that mobile communication tools are influencing the practice of travelling.
It is frequently argued that the new mobile technologies provide public transport facilities with advantages vis-à-vis the private car, since public travellers have "freed their hands from the steering wheel", using them instead on their Smart devices (Urry 2007) . Mobile media seem to have the capacity to enrich travellers' time-use, given the opportunities embedded in Internet connected portable devices.
Even though several studies have found that mobile communication technologies influence the use of travel time, few studies have discussed how they actually influence general attitudes to public transport. For the most part it has been assumed that possibilities for enriched use of travel time in general strengthen positive attitudes to public transport. The alternative hypothesis -that mobile communication technologies make travellers more critical and demanding, e.g., due to the risk of interference -has so far hardly been explored through empirical studies. In this paper we intend to move this discussion further by investigating not only how new mobile technologies influence travellers' time-use, but also how use of mobile media are related to passengers' attitudes to public transport services.
Literature review

Mobile media -a blessing or a curse?
Material objects such as newspapers, clothes, bags, books and knitwear have always been mundane features of people's travel routines (Middleton 2011 , Lyons and Chatterjee 2012 , Jain and Lyons 2008 . In most cases, these artefacts are brought along on the journey to give meaning and content to the travel time. As noted by Gasparini (1995) , "the equipped traveller" will have better opportunities for a richer and more varied use of his/her time on board. This argument has been supported by empirical studies of travellers' use of time on public transport. For instance, in a study of UK train passengers, Lyon et al. (2007) found that every second traveller spent some of their time reading, while one in three spent most of their time doing so (Lyons, Jain, and Holley 2007) . Travellers who had prepared for their (equipped) journey were in general more confident utilizing their travel time than those who didn't make any plans. use of social media, on-line gaming, and so on. Evidence is emerging that these new options are heavily used on public transport, alongside books and newspapers. In a study of train commuters in Norway, it was found that those with access to a mobile phone or lap-top generally had a more positive attitude to their journey (Gripsrud and Hjorthol 2006) . Only 10 percent of commuters said that their travel time was wasted, and for those who had brought a PC on the trip the figure was even lower. A more recent Swedish study of 400 travellers on public transport found that most considered their time-use on the trip to be worthwhile. The most satisfied spent more time using ICT-based equipment such as laptops, mobile phones and Mp3
players. This suggest that there is a tentative positive relationship between amounts of ICT use and travel satisfaction (Vilhelmson, Thulin, and Fahlén 2011 public spheres, such as train stations or in shops (Campbell 2007, Turner, Love, and Howell 2008) . Inside public transport carriers, however, voice communication tends to be deemed unacceptable (Ito and Daisuke 2003) . A recent study of travellers in Vancouver, Canada found that the interior of the bus was decisive in the use of smart devices during the trip. Access to a seat on the bus increased the likelihood of use, while much noise had a negative effect (Guo, Derian, and Zhao 2015) . These studies suggest that mobile media on the journey make the trip more pleasant and useful, although constrained by the particular physical and social contexts. For many passengers, travel time represents possibilities for resting, reflection and catching up on sleep (Mokhtarian 2005) . The rapid uptake of mobile communication tools among travellers may limit possibilities for such "anti-activities" due to changing norms of constant accessibility. To a certain degree it is now expected that people can be reached by phone, messages or emails, even when they are on a journey (Fahlén 2013). The threat of being interrupted during travel, however, is not just from incoming messages or calls, not least it is disturbance from the communication activities of co-passengers, which for many people is annoying and stressing to overhear other people talking in public places (Ling 2004, Turner, Love, and Howell 2008) .
In a qualitative study of university students and part-time working mums in the UK, it was documented that the mobile phone was actively being used to maintain a wide range of local and distant social networks while travelling (Line, Jain, and Lyons 2012 ). Yet, the active use of mobile phones while travelling had also led to a general blurring of the social boundaries between home and work, leading to a stronger perceived demand for being "constantly available" while travelling.
Use of mobile media while travelling may be related to stress and overwork. As suggested by Kenyon and Lyons (2007) 
"… the anytime, anywhere rhetoric perpetuated by the advocates and manufacturers of mobile technologies significantly underestimates how contextual factors (…) constrain the work task that mobile workers can carry out in locations such as train carriages." (p. 913).
In addition, some studies have suggested that individualized media use (i.e. texting and listening to music) may cause isolation and reduced general feelings of well-being (Turkle 2012 , Kraut 1998 ). An experimental study of bus and train commuters in Chicago found that travellers who connected with others face-to-face during their trips felt in a better mood than those travelling in isolation (Epley, Schroeder, and Waytz 2013 ).
Yet, this didn't go at the expense of the efficiencies of other activities that they were doing while travelling. The authors concluded that connecting with a stranger was more pleasant than sitting alone, but not less productive.
Clearly, these studies do not imply that use of mobile media deterministically will give travellers a negative attitude to public transportation, but it has provided some evidence that exaggerated use of mobile media on public transport modes may be related to interruption, stress and lower levels of satisfaction and well-being.
Attitudes to public transport services
During the past 50 years, the level of mobility has increased rapidly in most urban areas in Europe, and increasingly this has caused concern about car-use and its potential effects on emissions of greenhouse gases, traffic congestion and health (Banister 2011 , Whitelegg 1997 , Chapman 2007 . To curb this development there is currently general consensus among urban planners, researchers and politicians that more of today's private car users should switch to public transport, bicycles or walking. Promotion of this shift needs to take into account the attitudes towards various transport services, including cars, public transport and opportunities for walking and biking (Beirao and Cabral 2007) . A series of studies has revealed that travellers often display distinctively positive or negative attitudes towards the available modes of travel, and that such perceptions tend to influence frequency of use (Thomas, Walker, and Musselwhite 2014, Domarchi, Tudela, and Gonzáles 2008) .
Key demographic aspect, such as gender, income and employment level has been documented to be related to attitudinal differences to public transport (Thompson and Brown 2006, Hjorthol 2002) . Also social norms, life styles and values, (e.g-to environmental issues) have been found to have an impact (Crandall, Eshleman, and O´Brien 2002 , Prillwitz and Barr 2011 , Jensen 1999 . Moreover, direct experiences with the public transport services have proved to be important. According to Gatersleben and Uzzell (2007) , affective appraisals of the daily commute are related to instrumental aspects such as journey time, but also attitudes toward various travel modes. In their study of university employees, car commuters experienced their travel in connection with work as most stressful, while walking and cycling journeys were the most relaxing and exciting. Later studies have largely confirmed that cyclists and walkers appraise their travel more positively than car-users (Legrain, Eluru, and El-Geneidy 2015, Thomas, Walker, and Musselwhite 2014) .
The specifications of the most important qualities of services are not straightforward, since people's ideas and perceptions of transport modes are often abstract and elusive and difficult to measure (Henscher, Stopher, and Bullock 2003, Guiver 2007 ).
However, both reliability and predictability have proved to be particularly important qualities, as well as frequency of departures/arrivals and comfort on board. Perceived environmental impact, in contrast, seems to have minor impact on traveller's attitudes towards the transport mode, according to these studies (Beirao and Cabral 2007 , Friman and Gärling 2001 , Whitmarsh 2011 .
Recently, several studies have analysed attitudes towards public transport services based on larger segments of users (Anable 2005 , Jensen 1999 , Julsrud 2013 , Ohnmacht et al. 2008 . These studies have documented that the needs, behaviours and perceptions of public transport vary greatly between different groups of travellers. Travellers attitudes are often dependent on their experience with using the particular transport mode. Car users with little or no knowledge of available public transport services almost always display a more negative attitude than those who use these transport services regularly (Beirao and Cabral 2007 , Ibrahim 2003 , Domarchi, Tudela, and Gonzáles 2008 .
Changing attitudes towards the use of public transport and cars can also be studied by observations of actual changes in users over time. In urban areas, a general trend in the past decade has been growth in the use of public transport, in particular among younger people. This group have tended to put off acquiring a driving licence and purchasing a car compared to earlier generations (Line, Chatterjee, and Lyonos 2012 , Kuhnimhof et al. 2012 , Hjorthol 2016 . During this period, the younger population have been early adopters of new mobile technologies, and the most active users (Ling 2004) . As such, one may speculate on whether there is a positive connection between use of new communication technologies and preference for public transport rather than cars. Yet there is no further empirical evidence that the technology among youths is actually related to a stronger interest for public transport.
Research question
As mobile media make a growing number of activities possible on buses, trains and other modes of public transportation, travel time is becoming more and more saturated with use of communication technologies. Experiences and attitudes towards public transport services are therefore more and more coloured by the possibilities and threats coming from the new mobile tools. As described in the literature review, there is evidence suggesting that mobile media may enhance both positive and negative experiences and attitudes towards public transport services. To understand how mobile media may strengthen possibilities for more sustainable transport in urban areas, more empirically based knowledge about these relations is urgent.
In this paper we explore how attitudes to public transport services are related to use of mobile communication technologies, based on a sample of urban dwellers in two Norwegian urban regions. We explore different groups (i.e. user profiles) of mobile media user, and our central research question is the extent to which their patterns of mobile media use are related to attitudes towards public transport services in cities.
Following the first line of earlier research described above we might expect that active, habitual use of mobile applications and services would make public transport more attractive and useful for the most active users of mobile media. Since the mobile media provide travellers with an "added value" on trips, we would expect active users to display a positive attitude towards travelling on buses, trains and trams. In contrast, following the more critical part of the literature, we might expect intensive mobile media users to find that the stress, noise and lack of supporting services results in a negative evaluation of public transport. In the following part of the paper we scrutinize these questions further by use of a survey of urban dwellers in two larger Norwegian cities.
Data and methodological approach
Sample
The study is based on a survey of 1,650 travellers in two of the largest urban areas in Norway -Oslo and Trondheim. These cities have populations of about 600,000 and 200,000 inhabitants, respectively, and both have a well-developed network of public transport.
A web-based questionnaire was distributed during September-October 2013 in two different forms. First, users seeking travel information at the web site of the local public transportation providers were invited to participate in the study. A web-based questionnaire was accessible on computers and/or tablets and smartphones. Second, invitations were sent to regional members of the national association of car users in order to capture travellers with less intensive use of public transport. Although the representativeness of the sample can be questioned, the sampling procedure assured a mix of active and less active users of public transport in the two urban areas. As the objective of this paper was to focus on the experiences and intentions of public transport service users, however, informants who had had very limited experience from using public transport were excluded. A total of 1,215 informants were used for further analysis, all of whom had travelled by bus, train, tram or subway at least on a monthly basis. As indicated in Table 1 , there was a majority of Oslo-based male travellers in the sample.
Table1. Gender and urban region. Percent
Oslo region (N=871) The survey asked a series of questions about urban travellers' time-use while travelling, their use of transport modes, the technologies brought along on their journeys, their habitual use of mobile media and general attitudes to public transport services. The intention was to encompass not only travellers in the inner city region, but also large numbers living in the suburbs and surrounding municipalities.
Measures
Access to various types of mobile media brought along on the public transport journey was registered, including smartphones, GSM phones, tablets, computers and music players. To measure activity levels for the use of mobile media, respondents with access to smart phones should specify activities usually engaged in while travelling. These included: calling, messaging, emailing, reading of news, use of social media, listening to music, reading books/journals, working/studying, playing, watching films, using navigation services, checking travel information and other services. Use was indicated by clicking the relevant activities. The items were used to construct user profiles based on an inductive (two-step) cluster analysis.
Attitude can be defined as "… a psychological tendency that is expressed by evaluating a particular entity with some degree of favor or disfavor" (Eagly and Chaiken 1993, p.1). There are different ways of measuring attitudes towards public transport services (Murray, Walton, and Thomas 2010 , Domarchi, Tudela, and Gonzáles 2008 , Simsekoglu, Nordfjaern, and Rundmo 2015 . In the present study, attitude to public transportation was measured by asking respondents to indicate unfavorable features of travelling by public transport. These included "too expensive", "low punctuality", "difficult to work/study" etc. (a complete list is given in Table 8 ).
Respondents were to indicate whether each of the 14 items was considered a problem. The number of unfavorable features was added to form an overall attitude score (higher values indicate more negative attitudes).
To measure travel frequency, we asked how often respondents took the bus, tram, train and subway; daily, several times per week, 1-4 times per month or rarely/never.
Public transport mode is measured by asking respondents to indicate how often they had used public transport in the past month for work, study, business or private trip, using the same four-item scale.
Analysis
The analysis consisted of three steps: First, a general overview of the urban dweller's use of mobile media on public transport was elaborated. To generate a better understanding of the different user patterns, three segments of media users ("user profiles") were identified by a two-step cluster analysis. In the second step, a logistic regression model was applied to analyse how the user profiles were related to the attitudes to public transport services, and more closely the dimensions/qualities of public transport that had most value for each user group.
Results
Access to mobile media on public transportation
Mobile media are widely used among travellers, with only 2 percent not having any communication device with them on their trips ( Table 2 ). Penetration of devices with an Internet connection is high; overall, approximately 80 percent usually carry a smartphone or other smart device on public transport. As expected, access to smartphones is strongly related to age; 90 percent of travellers in the age group below 30 are equipped with a smartphone. In the groups of older travellers, mobile phones without an Internet connection (GSM) are more widespread. These agerelated differences in smartphone access are in accordance with several other empirical studies (Guo, Derian, and Zhao 2015, Selwyn et al. 2003) . Occupational status reflects age differences with better access among students and workers compared to retired people. In general, public transport users are better equipped with smartphones and internet-based applications than are car users, in particular train passengers, There is also a tendency that those travelling more than 3 km to work/school to a greater extent bring along devices with internet connection. 
Mobile media user profiles
Uses of mobile media services tend to cluster together in certain configurations and patterns, forming more or less stable groups of users. To identify homogeneous groups of users, a two-step cluster analysis was conducted based on the 15 items describing types of use of mobile ICT while travelling (see above). Clusters were constructed using a log-likelihood distance measure and Schwarz's Bayesian Criterion (BIC) was used to define the optimum number of clusters. Three clusters were located with a relatively weak but satisfactory degree of separation and cohesiveness (average silhouette measure = 0.2) (see Table 6 ).
The first group includes travellers who actively use smart devices on their trips. This goes far beyond talking and texting on the phone, and includes use of social media, gaming, working, sending/reading emails, checking timetables and more. In general, these are travellers who actively exploit the possibilities embedded in the smartphones and smart devices for network building, entertainment and information-seeking. This group captures 32 percent of the sample, and it has a predominance of younger students and employed people (Table 7) . In the following, we use the label active users for this group.
The second cluster includes travellers who use the most popular features on smart devices, such as social media and reading of news, in combination with exchange of text messages and mobile talk. This is the largest cluster; 44 percent of the sample and it has a majority of middle-aged men. In contrast to the former segment, this group of users less actively use media to check timetables, play games or to navigate.
We use the label passive users for this group.
The third cluster includes users who either use the media sparsely, or not at all while travelling. To the extent that mobile media are used, it is for regular dialogue or texting. This group includes 24 percent of the sample, and compared to the former clusters has a large number of older travellers and people outside work or education ( Table 7 ). Note that only 50 percent in this group have a smartphone device. The term Low use is applied for this group. 
Mobile media users and attitudes to public transport
Travellers' attitudes to public transport were measured by asking respondents to indicate unfavourable features ("barriers") of travelling by public transport. Figure 1 shows the distribution of answers. On average, respondents reported 2.4 barriers. 17 percent reported no barriers, and X percent five or more. Attitudes differ across the three user groups: average number of barriers reported are 2.88, 2.46 and 1.88 for Active, Passive and Low users respectively, suggesting that intensity of mobile media use is negatively related to public transport attitudes.
Figure 1. Frequency distribution of number of barriers for travelling by public transportation
In Table 9 , attitudes is regressed on user type, distance to work/school, and traveler characteristics (frequency of public transportation ridership, age, and gender). Controlled effects confirm the descriptive statistics -coefficients for Active and Passive are positive and significant (p<.05). Moreover, results indicate a positive impact of distance, i.e., respondents commuting to work/school over longer distances report more barriers to public transport use. We have no information on the respondents' residential area, but long distance commuters generally live in areas where public transport services are less developed, which possibly explain this finding. Conversely, the number of barriers reported is negatively related to frequency of public transport use and age. Concerning the latter, younger passengers tend to be more critical, which could be expected given that
Active users have a predominance of younger people. This finding corresponds to previous studies (cf. above). No differences between men and women are found. Table 8 gives more detailed information on the significance of different barriers across user groups. Compared to the other groups, lack of opportunities for work and study on board is a main concern for Active users. Correspondingly, mobile media use is related to concerns about difficulties getting a seat. Noise and interruptions is less of a problem. Possibly, this may be due to smart devices with headphones being used to reduce the discomfort from noise (Guo, Derian, and Zhao 2015) . Active users also highlight issues not directly related to the use of mobile media, such as high costs, poor punctuality, overgang and few departures. This suggests that active mobile technology users are highly involved in public transport issues. Demographic aspects such as age and social status may be important in understanding these differences, as public transport may be a more critical issue for young people and employed without access to a car. One may speculate whether the active (and more advanced) smart-device users have developed higher expectations for effective public transport due to access to applications revealing the timeliness and performances of various public transport providers, based on real-time information. Low users who rarely use mobile ICT, see fewer barriers and have more positive attitudes toward the existing services. 
Discussion
Mobile media use has undoubtedly become important in how most travellers spend their time on public transport carriers Lyons 2008, Lyons and Urry 2005) .
Consequently, the new mobile media also have a crucial effect on how travellers evaluate public transport services in general, both positively and negatively. In the little research done so far on the effect of smartphones and smart devices on travellers' attitudes to public transport, the results indicate both negative and positive effects.
In this explorative study of public transport users in two Norwegian cities, evidence was found that the most active group of mobile media users -a group of younger and middle-aged urban dwellers -bore the most critical attitudes to the public transport services. This group expressed, among other things, the need for better seating and opportunities for working and studying while travelling. In contrast, the group that rarely used mobile media on public transportation, expressed more positive attitudes (fewer barriers reported).
How can we interpret the critical attitudes of the most innovative and active smartphone users? First, it indicates that a new generation of "equipped travellers" are more demanding when it comes to public transport facilities. Passengers who wish to use travel time productively (e.g., check emails, news updates, make short calls) may end up being dissatisfied when unable to do so. Thus, the rapid adoption and use of smartphones seems to have triggered a "new demand effect" rather than an "added value" effect on travellers' attitudes to public transportation. This supports earlier works indicating that young people in urban areas tend to choose less car-dependent life styles than older generations (Line, Chatterjee, and Lyonos 2012 , Kuhnimhof et al. 2012 , Hjorthol 2016 . It is also consistent with previous studies documenting that the physical and social environment on public transport influences the motivations for using mobile communication devices (Guo, Derian, and Zhao 2015, Campbell 2007) .
As indicated in the literature review, however, more complicated sociological and psychological mechanisms may be at play; new expectations of always being accessible for communication with managers, colleagues (or perhaps even friends) may lead to frustration, stress and lower satisfaction with the journey. The smartphone may be involved in processes where time on public transport is no longer for relaxing, thinking or other "anti-activities", but for productive work. Thus, negative attitudes may emerge when there is any intrusion of work-related activities and communication during travel time. At this point our results are in accordance with studies finding that highly flexible work forms, relying on extensive use of mobile technologies, may lead to overwork, stress and boundary conflicts between professional and private spheres of life (McNamara et al. 2013 , Nippert-Eng 1996 , Line, Jain, and Lyons 2012 ).
Yet, we should be cautious not to exaggerate the harshness of the critique from the active smartphone users in this study. The number of barriers, used here as a measure to indicate a "critical attitude" towards public transport, is a relatively rough indicator of critique, and it may in fact also be interpreted as an expression of concern for the public transport services. Active users are the most frequent riders with public transportation, and in that respect they also have a strong interest in services being improved. Thus, there might be self-interest involved, where the active users are more critical because they hope to improve the services in their city.
Overall, however, this does not distort the general picture that the most active smartphone users appear as the most demanding public transport users, and that they in this study indicated less satisfaction with the public transport services.
The results discussed above have implications for providers of transport services and policymakers. Even though the diffusion of smartphones among urban travellers seems beneficial in promoting public transport, the findings suggest that there is a risk of the most active smartphone users developing less positive attitudes to public transportation if (or when) their experiences are not improved. Developing facilities that help urban travellers to improve their quality of travel time, for instance with better spaces for working and communicating, may be an undervalued strategy by which to strengthen public transport in urban areas.
Conclusions
This study has explored how patterns of mobile media use relate to overall attitudes to public transport. Our findings suggest that the rapid uptake of smartphones has created new demands, and that active mobile phone users are currently the most critical of all public transport users. In particular, they express a lack of opportunities for working/studying on board, and for better seating. Owing to limitations in the research data, we have not been able here to give deeper explanations for the critical attitudes. We have suggested, however, that mobile technologies are involved in ongoing changes in traveller's expectations for use of time while travelling. Higher diffusion of smart devices seems to initiate higher expectations for use of travel time on trains, buses and trams.
Given the rapid diffusion and use of new smartphones and applications among public transport passengers, as well as the omnipresent objective of reducing car traffic, there is a need for more research in this area. This should include extensive studies of how smartphones and other smart devices influence travel time use, as well as how it affects travellers' attitudes and expectations to public transport services.
Increased knowledge in these matters would to help providers develop more competitive public transportation services. In a wider framework, this will include studies seeking to explore how mobile media are initiating changes in the meaning and role of mobility for different segments of users. Finally, future studies should aim at getting data from more representative samples than obtained in the present study to increase the external validity of the results. This study provides a point of departure for further investigation.
